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United States Department of the Interior 

Mr..EdLohr 
Somhem. Division. 

GEOLOGICALSLi""RVey 
Watt::r Rc:sotm:e:S DiYisiOn. 

Pead!.tIcc Business Center', Suit: 130 
3039 Alzr.:.'iIer Road 

AIlmr2. Georg-;:a, 30-.,60.28"'-4 

NavalFaciIiries Engineering Cmmnand 
2155 Eagle ~ P.O. Box 190010 
North Ola:d~ SC29419-9filO 

Dear Ed: 

JlIO.e 21, 1993 

OnJune 10 and 11, Welby Stayton ofom'SavannahRerdOfficeandI~lGngsBay 
Snbmadne Base to ~e more :fumjJjar W'ith the area md run cE:f'furemial JeveIs to selected. 
groJIiJd-wa.terobsermion. wells. Wherl vra.ter-!evel.~ 2leSF =ht. astD.ey-appe:arto be at 
the base, :reIatively smaIl. errors in WC!!::r-level eIevaricns C2Il caIiSe mas I mate COIIIOt:rrin<T . ;-

~e:te~ole, me leveling WOIk was done to help ensure the ~ of1he w.tter-Ievei. data 
collectcl.and used by ABB OmsoTrnms: ro pI~ comol!I'mEpS of the grou:ad-warert2ble and 

int.erpret£i.ow at ~ Base.. 

Levels Were!1JIl fromrefereuce ma:rks or knoWil clevariou to we11s at sites 5 and 11. as plmmed. 
However" levels werenct ron to wells at site 16 be::anse site 16 is a high-&::Lmity area 2nd t:ime 
~ preYented. ammgemems needed to obtain access an 1his t:cip. O!l!'findings mJd 
~a:esti~d2Tious 2.I."'"e discIIssd. bridiy in the SlIc:cee:iiug ~h and in gre3!er 
daailiD. the amcMed smnm:ny. 

TI:t.e ABB eIe9'ati.on data (ac:maTIy obtrined by an A.BB snbcoI1lI4CtOr) listed fa!- wells at sites 5 
and 11 in. TechnicalMemornnrlwnNttmber 1.cI'M'1) are"Wir.Imt om footofvalu.es obt2inedby 

. tile USGS, except for thre::: wells. The a:pp2:reIIt diffe:re.o.ces.lf sohstmtiarcl, zre l2:rge en.ougiI a:t 
two wells (5-1 and 11-2) to reqnire a tcinr.erpretarlon of the "'Wat.er-t2bIe contoms shown in ThfL 
If ABB elevati.on data :Ire found to be mcoIIeCt 2tthe three wells in question, an:a:ugementS ~ 
be made to ron IeveIs to wells at site 16 on the nett trip to Kings Bay. 

On the ma:ttcr of the ABB re.ply to the USGS review of ABB slug ~ I believe their 
inteIp:retmon that ~oe of about 1 foot of sand packm 0.3-0.6 se::o-~ gi:ves an 
m:rre:a.somwly fast ~ra;mge, and 62t theiriu:n:zPle:tatioIl resu!!s m a lIydI2nIic collducrlvity octile 
salJd p-aIa1her thm of the aqn:Ifer. Mon:o"eI., they ha-veIlOt cctreaed for warer comn"b!tted. 
from the sand. pack. (by effecrlveIy fucte2Sing asing cfumeLer). 2S we discnsserl on. me ptione. If 
you wotdd like, I will. &scuss this with ABB at oar lJex!: roe:rfng 

~002 ~uu ... 



I presemiy am cond:acting a second review of the wata-qnaHty section ofTMI. A letter 
snmmariring my findings ~ be sent to you withb:l a.boa:t two wedts. FoIIowmg traiismission 
of that lel1l:l",. I.wiIJ. review the two repom of site 11 that you sem: me. 

Enclosme 

BudZdmer 
Hydrologist 
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~~~ OF LZv"E!:D.I'"G PE2Ea.~ BY USGS PERSONNE!. 
~ .ECJ::!.t"'GS ~ SU3~ BASE ON ~1E ~O A.."ID ~~, 15 93 

L-eve1.s were rm:l T'T-om C-w-C Navi' elelle.tio!!. ::l.2Zke..~_ "Which are. referenced 
to Mea!!. I.-ow water (m,WJ. Traverses were closed. "'~!:h less cilan o. 02-
tOOt:. Oiffe::-enees t=om. star.-';-ng- elevat:.ioilS. but m=.:ci.~ error is 
estime.t:ed to be s 1 :; Shtly more, at about. +-0.04 toot:. A closed 
t::-'""aversa o£ about Q _ 6 roile was !!lade P=ott war..~er £lCM 11. to .,.., 7""e w-eD.s 
at site 11 and bac.~ to ?CMll, ~ clos-...re ~-a.s less t::ha.n. O.O~ foot. 
The approx:imately 1.3-mi.le-loIlq tra.ve--sa ':""'0il1 marx""' .... ?CJ! 1.4 to seve::. 
~-e.l.ls at. sit:e 5 ",-as !:!.Ot closed. back t.o PO.! 14 oeca::se of ~""'suffic:'en:t: 

eimQ to c~lete the ret:u.!:i:l leg _ 2!lci. ~cailS.e I!:cst uSGS elevations a-:: 
tile wells were -w"i.t-hi n 0 _ 05 foot of ABB v-c..lues. Eo-wcver I' clo~e ...as 
made of The loczl t.....-raVe...-rse. CIounc:. the si.te S a....rea, back to t±.a 
sf-arting w-ell, and. was +0.01 foot. 

All. well ca.si:gs -w-ere ~side steel i'o~ll protect:o.--s w"ith l.ockeci 
covers. The co,,-ers could be lifted. si.lffici'e,...tly. wi~t =e:nov"aJ. of 
the loc.i(s .. to see. the casiJ:lg tops. r"'asmg taps ..... ere :.ear ~""e cops of 
the outside loek. bracket.s. rrt".,ere!ore. levels -;.,~ shot ~o t=.e tops 
of tile loc...lc b-..""C.ckecs_ A. ro.l.er was ~""sert:ed "U::lC.er !-;"e COVe:!:" ':0 mea.stL."""'e 
the oista!lCe from. cl:!.e leek bIackei: to the top of t::..e casi;;:c. HaxI'TIlU!::. 
e""-or oz ror,; s measw::E:!!!e!lt, dne to tbe. angi .:. c: 1-;"e r.;:.1.er ute: 
insertion belC""'IIT 'the. caver,. is estimated. as acO".1t:. 0.04. foot. A grou:Ild
level !!2Sasurement W-~ :nade by a. levelbg- shot ... -i:t:.:::. os stadia set: on. 
the CO!lCZ'ete pad diJ::ect.J.y below the lock bracket. 

L-evel dat.a ace givetl in the enclosed table. w"''Td c!!. ;:~cluc.e.s uSGS 
values fer rhe top of the lock brackat, to:p o£ tile cas';-'7. ~otz:ld 
l~lr a!!d co!t:puted heig:ht: of the. cas-i~g above ~U!!d... Tile elevation 
of the po!ld (gi,Ve!!. at. the bct.t.C!ll of the taole) :may prove use:Eu1. for 
future comparisCIIl to water-level eata from. -;.,-ells. A1.sc sbo-....m. are XBB 
values for top of cas".,.,g, and tr,CL diffezSlCe of IISGS m~m::r'S ~B 

val:u.es. ~ A3E el.evations r",-ere ~ L-::::m. awc""'d-i ir .d. of Teehn'; cal 
MemorandIm!. N-ol!llber 1 ('iMl). No ele-at:!.on. :.s given. in. TK1 fa:- well ..!...!.-

8. Differ::E!lCes bet-wce!l ijSGS a:::J.c. ABE top-of-casiIl,g' e1~",-atiO!lS !or the 
15 wo..lls wilici:t w-ere c~ed. were w--I.t-h';n iJ _ 07 foot. except ::or 
di£fe.rences of 3.00 feet: ai: well 5-1, -0.19 f2e~ ae. well 5-2. ;;:.,-,q 
~_06 foo~ at ~~l ~-2. 

Tile large=- di ffere!lces at wells 5-1, 5-2, a!ld 1~-2 w"i;..""e. c.hec..'!ced for 
pcssible USGS me2..StIrement er=or. Cl:lGc,1c-i,.,g' was do=e b:t. :e.laveling. 11. 
!lew i"j'!S!t:rmoe?\- seb::;:p was :::!ade a.t: each site near 2. -;.;ell "-''ilic.e. had 
~ uSCS-ABE d.i!fere!lCe (-r..-ell 5-3 at s::'te 5 c:.."'1.d ~"'e.lJ.. ~~-l a~ sice 

WICool .... ~-
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J.1) ~O obtai:n a !lew i!lSt:::-~t height, t:t.e!l .:1:!e level was t:u:.::!.ee. fer 
a s:ho-c to· t'''he ::.~ 'iIle1.1 w.i..tb.. la.::';'e alevatic::= Ci:Efe::-e:o:lce. tj'1},e 
la.....-gar d!::e:et!.ces ~-are veri::ied by t"b= chadcb.g. az!.d. w-ere ~_-i~n;TI 
0.02 foot of t.he -F~ ::st USGS mea.su......~ts. 

If the d i ;=-f=eren.ce: of 1.. 06 feet at well. 11.-.2 actual.ly repreSeIlt:~ an 
ec:or ~-:"I the .ABB el.ev-ation. data, a. correct:.on to f-l-, ... poteIltiometric:
surface !!lE.p of site II (figure 4-1.2 i.!l '!l:!l) w-ould. Sll...-V ~'W"ilat 
o::ferent loeal flow. 'l'ne flow OIl :.h.a west sic.e of tile site 11. .. .-au.ld 
mo::e t:o th~ norf::..h, ~d the ~ter-table grad.iE!!t f.o.-o-.:..ld be. less bet~e!l 
wells 11-1 and 11-2. 

A cO-"I""J:6ct:ioIl for tile -O.l.9-fcot differe!lce. at well 5-2 ... ~d !!lake 
lict:le chanqe i.n. int~""PrQtatio!!. of ~c-.. ;. A cor::ec::i.on for t:b..e 3.0-
foot oj He!:'e:tce at. well 5-1 would ma..~e a l..2..rse cha:.s;'Q i::l. 
';""t::~etat:ion of flow, how-ever, and such a. cl:ange ... -culd !lot even 
seem. to =it t-p.,A =:Lew· ;atteDl. at site 5 _ T1:.e ABE -;;alu.e for top of 
cas.:i!lg at. well 5-1 is exactly t.b.e S2l!4e as t:.b.e uSGS value for S'~c: 
level ae 5-1. {see table} .. ?erilaps e:=e A33 value i=. TKL is 
bc:orrectly labeled. as top o:f casing .. a.l:!.d is c.ctra 1 'y supposed to be 
grotmd ~evel. 

~ne uSGS-ABE eleva~ion di=fe-~ces at ~ls S-l~ 5-2, and ~-2 do ~ot 
ne:::es&L-rily mean. thae the ABB elevati~ 2!:'e .-=005'. o-..1:!e= 
~1.a.n.ations are possi:ole. E'or ~le,. adC:!.'::'o-"'-al lec.gths 0: casi.=lg 
could have been. 2~aed to the \'r-ells afte= the ':""''''t::''aJ ABB lev.;;1 jo;g to 
pre"lrious tops of cas~, or me values in TM:!. code! be ~ errors r 
or t~ ;;alu.es b '!!fi could be mi:;;l;:;beled as discussed in tile pre.vious 
para.g.raph for well 5-1_ .usa. the wC!.t:er-lev-e1 ele-vations fer tile 
wells b quest:icm. caa.l.d have .been. !:eferenced to !!!eaS'".:tri.!:tg- points 
ot::her t::1:!..a!:!. the tops of t-p,e casings - Those ot±.er meaS'U-~ !lOizlts 
cot:r..l.d be accw::ate,. and rhus the water-level values sho---n O!l f-Me 

~oten.t.iomet:ri.c-~Yr.E2.ce .lll2.PS for the wells in q..rest::'Ci:l co-~d be 
acCtI:!:2ta_ 

Statements are :made on pa.ges 2-ll ~ 2-12 i:l. 'Ull tbat data obt-ai:i::led 
i.!I. elevation. SU-'r"V€"i'S at wellS ~re for beth top o£ cas~""g and. grOtmc:i 
laval. O!:!.ly the val'-!es for 'Cop of cas;ng aze give::. i.~~, !:=.c-... \2'Ve!:', 

end tb.e data a.re. erldeIJ.t:ly pz:mt.ed. b-.:!' p.lct:t:~ tlez!S (some Ci.f£~Ct:l~t 
to read} at top of bor"''"g's logs in. app€:!Id.ix A. ~:,eseIlt:at:.iOI:. 0:= ABB 
data :Eor ootb. top of cas" ncr and grou::td level, ,::'?"!.o: t--""e !ll.ea.s-.:.r':-'S poiut 
used for wate;-level ~""C"me!'ts sha'W!!. en. pot:.e::."=.icmet.=ic-su:.:a.ce 
!IL~S r ~O"<lld be helpful for re::por.: rQ"v;'<;;",;. 

I4J 005 
~- .... y 
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In. ord=..- to ccmplet:e 2CcuraCf checks of .A3B C2.Si:l:!.~ and g'rco:nC.-leve.l 
elSV'atiOIlS a!ld poten:t:i.amet:d.c.-surface ~s. i::. ~ be hel~f-cl. to 
obta-r"M £rem. 1l.RB: (1) elevation data for wall ll-S, (2) e1.eva.eiOlls of 
casi.:i:lq tops,. if df ~fereI!i: than in the '!'Ml repO-"1:, (3) el.e·.;a::.::'cns of: 
gro'UIld level (or CSdleIlt pad) at t-he 1iIellS, ((4) :nea.su..-i:nq points :Eor 
wa.t:er-leve.l data show"Il. on t)otent:.!.c:lr.1et-..-f.c-su.=face maps, and (5) 
6-i stazlce of wa.te:z:-le-.... ~ measu...~ t)oim: t.o a poi.!lt o£ ::nea.S'UZ'ed. 
elevation .. if t-:"ese pomts a.:e di££areo..t. 

Well ABB,top 
casi""'g 

USGS, 
braeket 

uSGS,.top uSGS-ABE diff, uSGS,g:rd 
C2.Si:nq tcp' c:a:;i:::J.g- level. 

rrSG-S , n=4' ght: 

cas • g-d::lovgrd 

----------------------------------------------------------------------
5-1 
5-2 
5-3 
5-4 
5-5 - ".. 
~-Q 

5-7 

1.1-1 
U-2 
11-3 
ll-4. 
ll-5 
1.1.-6 
ll-7 
1.~-8 

1l-9 

19.08 
19_83 
20_99 
2~.72 

21._02 
22.85 
20.50 

35.50 
34.92 
34.39 
35.12 
36.01 
37.39 
37.25 

34.59 

22.29 
1.9.S9 
21..02 
21..81. 
2~_10 

22.92 
20.61 

35.75 
36.1.0 
34..63 
35.lS 
36.09 
37.46 
37.44 
38_33 
34 .. 7Q 

22.08 
19.54. 
20.99 
21..70 
21.07 
22.89 
20.54 

36.60 
35.98 
34_60 
35.15 
36.06 
37.43 
3:'1.32 
38.2~ 

34.63 

3.00 
-0.19 

0.00 
0.04-
0.05 
0.04-
0.Q4 

0.00 
1.05 
0.01 
0.04 
O.OS' 
0.04: 
0.07 

19.08 
17.25 
19.1.3 
18.84 
18.25 
.:i..9.5.9 
~7_66 

33.72 
33.l4 
3~.70 

32.33 
33.05 
34.39 
34.22 
35.4.S 
30.80 

-----------~~~----------------------------------------

3.00 
2.39 
2.86 
2.92 
2.82 
3.30 
2.88 

2.84-
2.g~ 

2.90 
2.83 
3.01. 
3.Q4-
3.1.0 
2.72 
3.83 

S'u:':aca of pond appr= 40 feet IlOrth of well 5-5, uSGS el.er;r = 1.3.61. 
ASS elevaticm.s are L"""Oti.t Tl!!l. - l'l.Cl:le given. for well. ~1-8. 
All el.e:~-ati.ons ori~e f:::c::n Na'V,i' !E!aIke:!:"s =eferetI.Ced. co !!!L.W: USGS 

site 5 measur~L..S a:e L""O:l truttker PO! 14 r and. uSGS sit.e ~!. 
measurements are fram. ~~ PO! 11.. 


